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Introduction result covered by a sartorius muscle flap. The patient
was discharged following an uneventful recovery. Two
A 59-year-old man with a discharging right groin years previously, he had undergone a left femoro–
fistula was admitted to the emergency room. The popliteal bypass on the contralateral side with an
patient had previously undergone multiple vascular uneventful recovery, during which time no pathology
procedures which raised the possibility of graft in- was noted in the right groin.
fection. Co-morbid diseases included ischaemic heart dis-
CT scan could neither confirm nor rule out graft ease, hypertension and diabetes. The patient is a cur-
infection. A newly developed imaging technique com- rent heavy smoker (45 packs per year). His significant
bining simultaneous scintigraphy with CT was ob- past history included a cerebrovascular accident with
tained, by which the fistula and infection were right hemiparesis followed by complete resolution. He
diagnosed in the extragraft region, not involving the had also undergone two operations on his back, the
prosthetic graft. This is the first report, with a review second of which was for osteomyelitis at the level of
of the literature, of the use of this novel imaging the fourth lumbar vertebra.
technique for accurate diagnosis of graft infection. On physical examination his blood pressure was
145/80 mmHg with a regular pulse of 84/min. His
temperature was 37.1% and the white blood count
was normal (9700). A sinus secreting a small amountCase Report
of pus was found in the right groin. The surrounding
skin was red but there were no signs of fluctuation,A 59-year-old man was admitted to the emergency
bleeding or a pulsating mass. Both legs were warmroom with a right groin wound leaking pus. Five
with normal capillary return. Pedal pulses could beyears prior to admission he had undergone an aorto-
palpated on both sides with ankle brachial indices ofbifemoral bypass for aorto-iliac occlusive disease.
0.84 (R) and 0.89 (L). Intravenous antibiotic treatmentThree years later he was reoperated on for a pseudo-
was started. A high-resolution contrast enhanced CTaneurysm in the right groin (Fig. 1). No clinical or
scan demonstrated an opacity in the right groin, start-radiological signs of infection were present at that
ing under the skin and extending towards the vasculartime, so debridement of the graft and the femoral
artery with reanastomosis was performed and the graft (Fig. 2). No air bubbles or pseudoaneurysm were
seen. The study, however, was inconclusive and failed
to confirm or exclude graft involvement. An Indium-
∗ Please address all correspondence to: S. S. Nitecki, Department of 111 labeled leukocyte scintigraphy study was thenVascular Surgery and Transplantation, Rambam Medical Center,
P.O. Box 9602, 31096 Haifa, Israel. obtained. A 20 ml blood sample was drawn and the
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Fig. 1. An oblique CT angiography reconstruction of the aorta and femoral arteries demonstrating a patent aorto-bi-femoral bypass graft.
A large pseudoaneurysm is located in the right distal anastomotic. Calcifications are noted along the distal aorta and occluded native left
iliac artery, superimposed on the graft. Part of the patent native distal right external iliac artery is also shown.
separated white blood cells were labeled with 0.5 mCi Discussion
In-111. Scintigraphy was performed 24 h after the
labelled leukocytes were reinjected. Planar scin- Infection is a late and most unwelcome complication
following insertion of a prosthetic vascular graft. Grafttigraphy revealed an area of increased uptake in the
right groin. Subsequently tomography was done using infection may result in thrombosis of the bypass,
pseudoaneurysm, fistula or anastomotic disruptionthe variable angle, dual head gamma camera equipped
with a low dose X-ray tube and detectors (VG Mil- with frank bleeding. Fortunately, this most feared
complication of vascular surgery is rather uncommon,lenium & Hawkeye, GEMS, Haifa, Israel). Acquisition
of nuclear medicine and CT data was performed sim- affecting only 0.5–6% of operations.1 Depending on
the anatomical site, graft infection harbors a poorultaneously, while the patient was lying in the same
position on the same imaging device. This study prognosis and may result in death or limb loss.2
An accurate and prompt diagnosis is essential forshowed that the area of abnormal uptake was located
in the soft tissues of the right groin, anterior to the the correct choice of treatment in order to avoid further
complications.1–3 The classical treatment is completegraft. No areas of increased activity were encountered
in the region of the vascular graft (Fig. 3). removal of the graft and oversewing the native artery
(stump) with or without immediate limb re-Blood and wound cultures were negative. Local
conservative treatment was continued. On follow up vascularisation. The reported results of this standard
treatment for aortic graft infections harbors mortalitytwo weeks later the fistula showed a decrease in
secretion and the wound was healing well. Complete rates of up to 27% and amputation rates up to 50%
on top of multiple surgical procedures and prolongedresolution was seen after eight weeks.
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the infected area, antibiotic irrigation and conservative
surgery, and the popular myoplasty and coverage by
myocutaneous flaps.6–12
Early clinical diagnosis of graft infection is important
in view of the high morbidity and mortality but may
be difficult to achieve in some cases. Different imaging
modalities have been evaluated in the attempt to dia-
gnose an infected vascular graft with a high degree
of accuracy.
Angiography can assist in cases of thrombosis of
the graft and by demonstrating pseudoaneurysms, but
does not visualise the presence of perigraft gas or
fluid.13 CT is superior to angiography and thus con-
sidered the first line investigation in the diagnosis of
graft infection. The presence of opacity, perigraft fluid
and gas are the main features seen.
Although the sensitivity of CT can reach 100% the
specificity is substantially lower and is also im-
paired by the potential presence of extragraft infection
sites.6,13,14 A diagnosis of graft infection always leads
to surgery for confirmation and treatment. Surgery inFig. 2. An axial slice of high resolution contrast enhanced CT
demonstrating the suprapubic region. An amorphic mass sur- the case of graft infection may save lives and limbs.
rounding the revised graft in the right groin. Blurring of the soft On the other hand when the graft is not involved
tissues around the graft is reaching to the skin. There is no evidence unnecessary dissection around the graft and ana-for leakage, fluid collection or air bubbles.
stomoses can serve as the port of entry for graft
infection.
Scintigraphy is the second line investigation used
to confirm the presence of graft infection. Technetium-
99 and Indium-111 labeled leukocyte scintigraphy may
be part of the diagnostic workup of suspected graft
infection. Although preliminary reports have shown
a better sensitivity and specificity as compared to CT,
further data have not confirmed the initial en-
thusiasm.6,14–19 Scintigraphy provides images of high
diagnostic value. Major pitfalls, however, are due to
lack of anatomical landmarks and difficult topographic
localisation. Integration of scintigraphic and CT data
is usually done by visual comparison of these two
procedures, performed independently, during the clin-
ical workup of patients with suspected vascular graft
infection. Image fusion of information obtained from
these procedures has also been attempted but the use
of different imaging devices, differences in positioning
and the use of external markers have impaired the
precision of the registration technique.20
The new imaging technique, reported herein, allowsFig. 3. Combined CT and In-111 labeled leukocytes tomography of
the pelvis in transaxial (upper row), coronal (middle row) and for exact image fusion, which leads to precise anatomic
sagital (bottom row) planes. The region of the graft is marked by a localisation of scintigraphic abnormalities since theregion of interest on the CT (left), on scintigraphy (centre) and on
patient is scanned on the same day, in the same positionfused images (right). The region of abnormal labeled leukocyte
uptake consistent with infection appears to be located anteriorly and using the same scanning table.21
(superficial) to the graft. After a detailed review of the literature, this appears
to be the first report on the use of this novel imaging
hospital stay.1–5 Other, less aggressive, options include: modality combining simultaneous acquisition of ana-
tomic (CT) and functional (scintigraphy) data in ain-line aortic bypass, in situ prosthetic replacement in
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remnants to treat infected arterial grafts. J Vasc Surg 2000; 31:patient with suspected vascular graft infection. This
245–252.
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